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ABSTRACT 



The invention relates to new cyclosporin-comprising oral 
pharmaceutical preparations . The new pharmaceutical pre- 
parations can be produced more easily and have a good bio- 
availability* In addition to cyclosporin as active ingre- 
dient the preparations contain an alkylene-polyether or 
alkylene-polyester. Optionally, an alkylene-polyole, an 
alkylene-glycole, a polyalkylene-glycole, an alkyldiether 
partial ether of a lower raonooxyalkandiole or polyoxyal- 
kandiole and/or a vegetable oil or its hydrated or 
hydrolysed product may be contained. 
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Hew P harma ceutical Preparation* comprising cyclosporin for 
Oral Administration 



The invention relates to new pharmaceutical preparations 
cotflprising cyclosporin as active ingredient for oral admi- 
nistration. 

Cyclosporins ape a clasa of peptides which are used as im- 
munosuppressants, in particular. Moreover, cyclosporins are 
known to have antiphlogistic and antiparasitic c ££ cc te. 
Therefore, the use of cyclosporins is not limited to immuno- 
suppressants only but relates to all phlogistic diseases in- 
cluding various auto-immune diseases as well as other phlo- 
gistic conditions, in particular, phlogistic conditions in 
which auto-immune processes play a role. The above phlogis- 
tic conditions aJLso include, in particular, arthritic di- 
seases eucn as rheumatoid arthritis as well as rheumatic 
diseases * Cyclosporins can be used as antiparasitic agents 
e.g. for the treatment of protozoal infections such as ma- 
laria. 

Cyclosporins are highly hydrophobic substances, having the 
consequence that it is difficult to easily process thorn into 
pharmaceutical preparations ensuring further sufficient bio- 
availability. The latter aspect ie particularly important, 
because the cyclosporins possess nephrotoxic side-effects of 
essential importance . Cyclosporin- containing pharmaceutical 
preparations proposed so far are based on the use of an al- 
cohol and/or oils or similar vehicles in connection with a 
surface-active agent. Such preparations axe known from DB-OS 
29 07 460, for instance- The use of such liquid composi- 
tions/ however, ie accompanied by a number of disadvantages 
and difficulties. The use of oils or con^arabla vehicles on 
oil basis leads to impairment of the s«n«e of taste, in par- 
ticular, in the case of long-time administration as a con- 
sequence of long- terra therapy* Since for dissolving the ac- 
tive ingredient a high amount of alcohol is required, the 
result will be that in addition the patient is permanently 
administered alcohol and in the case of evaporation of the 
alcohol during long-term use the active ingredient preci- 
pitates. The attempt to o$tar such preparations in the form 
of soft gelatin capsules did not yield a satisfactory so- 
lution cither due to the higher expenditure connected there- 
with, 

CHS 
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DE-OS 40 03 844 proposes a preparation system which in addi- 
tion co the active ingredient contains a fatty acid sacchar- 
ida monoester and a diluent or vehicle by means of which it 
ia said to be possible to provide solid, semi-solid and li- 
quid preparations having a content of cyclosporin in a suf- 
ficiently high concentration, so that thus oral adminis- 
tration is comfortably possible and an improved efficiency, 
for instance, with respect to the bio-availability prop- 
erties will oe achieved. Accordingly, these forms of admi- 
nistration contain at least two components in addition to 
the active ingredient. 

The applicant now has surprisingly found a preparation sys- 
tem for oral adminiufcration by means of which it is possible 
to provide a cyclosporin- comprising pharmaceutical prepara- 
tion for oral administration, which in addition ta^the ac- 
tive ingredient cyclosporin contains only one vehicle com- 
ponent* Said component is an alkyl ene - po 1 ye ther or alkylene- 
polyester or any mixture thereof/ in which the .vehicle sys- 
tem must have an HLB of at least 10. The preparations ac- 
cording to the invention yield a Dio- availability of the 
active ingredient which at least is comparable with the 
best/ known cyclosporin- containing preparations. 

Having a comparably good bio -availability the pharmaceutical 
preparations according to the invention can be produced in a 
more economical way, avoid additives impairing the sense Of 
caste as well as the disadvantageous alcohol contained and, 
in addition i lead to a batter patient compliance within the 
sense that the total weight of the formulation to be admi- 
nistered is reduced as compared with known preparations , 
with the active ingredient concentration staying the same. 

Therefore, the invention relates to pharmaceutical prepara- 
tions for oral administration/ containing cyclosporin as ac- 
tive ingredient and being composed as follows; 

a) a cyclosporin as »ativ» ingredient, 

b) an alkylene-polyether or alkylene-polyester as vehicle 
or any mixture thereof, with the HLB being at least 10. 

Optionally, the preparations according to the invention may 
contain as further component (c) an aixyiene polyole, an el- 
kylene glycole, a polyalkylena glycole, a C^-alkyldi ether 
or partial ether of a lower monooxyalkandiole or polyoxyal- 
kandioie having 2 to 15 carbon atoms and/or a vegetable oil 
or its hydratod or hydrolysad product; * 

Moreover, fcha preparations according to the invention can 
contain further known, conroon and pharmaceutical ly accept- 
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able additives <d) such as are known in the field of the 
production of oral formulations. 

in parts by weight the preparations according to die Inven- 
tion contain 1 to 50 parte by weight of (b) and/or 0.5 to 20 

parta by weight of (c) per part by weight active ingredient, 

preferably 5 to 10 parts by weight (b) and/or l to 10 parts 

by waigbt <c) p«r 1 part activ* ingredient and, in parcicu-. 
lar 5 parts by weight (b} and/or 1 part by weight (c) per l 
part by weight active ingredient* 

In the case of component (b) it suitably pertains to C, to 
C» alkylene-triolefcher or Q to C, alkylene-trioester, xa 
particular glycerine. These also include e.g. transesfcerifi- 
cation products of ttie aikylene-trioiescars wicn otner taono- 
oles, dloles or polyoles as veil as those substances de- 
scribed under "component C*" in DS-OS 40 03 644- Saturated 
polyglycolised glyceridas having an KLB of at least 10 are 
particularly advantageous. Preferably, the eaturated, poly- ^ 

?lycolised glycerides known under the mark term Gelucire 
the term Galucire ifi a trademark of the company GattefossS) 
are used and, in particular, the Gelucire* 35/10, 44/14, 
42/12. 50/13 , 53/10 and any mixtures thereof, in which 
connection the HLB of the vehicle components used is at 
least 10. 

The optional component (c) comprise, for instance, di-ethers 
or partial ethers of lower (Ca.«) mono- or polyoxyalkandi- 
oles such as are described in DB-OS 39 30 928 in the section 
relating to the component 1- 1 . The optional ootnponant (o) 
further comprises C^ m$ alkyleno polyoles , C,_ 4 alky 1 en© gly- 
colee, poly- (C a _4-alkylana) -glycoles, and vegetable oils as 

well as their hydration and/or hydrolysis products sucb as 
castor oil, olive oil* palm oil, coconut oil, corn oil, se- 
same oil. The consonant (c) may be contained as single sub- 
stance or in any mixtures. Preferred examples of the compo- 
nent (c) are glycerine, propylene glycola and polyalkylene 
glycol* having a molecular weight of up to 600, in particu- 
lar transcutoi and castor oil and tne hydrated and hydrolys- 
ed products thereof. 

The further usable additives pertain to pharmaceutical^ ac- 
ceptable additives common in fcho £iold of oral forms o£ ad- 
ministration. Examples thereof are the release of control- 
ling substances/ thickening agents, preservatives, stabili- 
sers, flavorings, binding agents, lubricants and the like. 
These additives may amount to up to 50% of the total compo- 
sition, however, preferably does not exceed 25% and r in par- 
ticular, not 10% of the total composition. 
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^ii ?£„Hi e . Xa ? Wn natural synthetic cyclosporins indud- 
in ©reparations according to the invention Sxaralesrf 
OS 190. Preferably cyclosporin A is used. 

S^lv 1 are^ a il*S^i 8 ^4^ a S~ rd i n » to «*• invention 
^c*Z X* 52 ™« abla *» standard dose form and contain 
about 20 to 200 rag, preferably 50 to 100 mg active inark- 
dient per standard OOM. e iI1 = re 

The following exaaplee 
invention t 



eerva the further illustration of the 



1. 


fiamppnent fi 


Amount (mq) 




Cyclosporin A 
Gelucir 53/10 

Total 


50.0 

300.0 
»**■•• — 

390.0 




Cyclosporin a 
Galucir 44/14 
Propylene glyeole 


50.0 
250.0 
50.0 




Total 


350.0 


3. 


Cyclosporin A. 
Galucir 50/13 
Transeutol 


50,0 
250.0 

75.0 




Total 


375.0 


4. 


Cyclosporin A 
Gelucir 44/14 


50.0 
250.0 




Total 


300.0 
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5 . 


Cyclosporin A 
Gelucir SO/13 
Propylene glycole 


50,0 
230.0 
50.0 




Total 


350.0 


6. 


Cyclosporin A 
Galucix- 35/10 
Propylene glycole 


50 -O 
350. 0 
25.0 




Total 


325.0 


7. 


Cyclosporin A 
Gelucir 53/10, 42/12 
Traaseutol 

Total 

• 


50.0 
275.0 
50,0 

37S.0 


a. 


Cyclosporin A 
Gelucir 42/12 
Glycerine 


50.0 
300.0 
25.0 




Total 


375.0 


9, 


Cyclosporin A 
. Gelucir 50/13 
Castor oil 


50.0 
250.0 
75.0 




Total 


375.0 



Production; The compositions of examples l to 9 are produced 
in that the component (b) is melted by heating preferably to 
at least 60 °C and the active ingredient (a) is dissolved 
therein by stirring. If desired, optional coirponent (c) is 
added to the melted mass. 

Subsequently, the preparations obtained are filled, for in- 
stance/ in liquid form into hard-gelatin capsules of. the de- 
sired sl2e in the concentrations desired. The compositions 
can also be further processed tp tablets in the known man- 
ner. For this purpose, the melted masses are produced as 
described in the above. The liquid melted masses are poured 
out and after solidification diainuited by means of & siev- 
ing machine. The granulates produced such are mixed with the 
usual adjuvants such as slip agents and lubricants, blasting 
agents , fillers, 'flavor corrigents etc. The finished mix- 
tures are pressed to tablets having the desired content of 
cyclosporin. The tablets may also be coated with a protec- 
tive cover. 
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Bio- Availability i 

gx a tnl na tions as to the bio -availability of the c o mpoeitionc 
according to the invention on dogs. 

a group of six Beagle dogs was used for the bio -availability 
orta m lnationc . Tha test drugs were orally applied to the ani- 
mal with an empty stomach by means of oesophageal sounds. At 
defined times blood is taken from the Vena saphena of the 
animals and collected in corresponding plastic tubes with 
2DTA additive , The blood samples are stored until assaying 
at -18 °C. Assay of the cyclosporin takes place in the whole 
blood by means of fluorescence-polarisation immunoassay 

(PPIA) . 

The area* under the curve© (AUG) in which the blood drug 

concentration is applied relative to time were calculated 
accord ing to the trapezoid rule. The average AUC values of 
compositions according co the invention are shown in the 
following table in comparison to the commercially available 
substances of cyclosporin drinking solution and cyclosporin 
capsules (Sandimmune which were ascertained in the same 
manner in the same dosage with the same dogs. 

SXflmPlSfl AUG <0-X3 h) noVml 

Example 2 903S + 2134 

Example 3 78S9 + 1512 

fijcacnplo 4 7SS2 + 11J»4 

Example 5 8228 + 857 

cyclosporin Drinking Solution 7980 + 1320 

Cyclosporin Capsules SOS 8 + 1504 

As the above tests on the bio- availability 0how r the phar- 
maceutical preparations according to the invention make it 
possible to provide the active ingredient cyclosporin in 
such an oral form that its bio -availability at least corres- 
ponds to the preparations known ao far. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS 



1. Pharmaceutical preparation for oral administration 
containing as the only component or consisting of 

(a) a cyclosporin as -active ingredient, and 

(b) an alkylene-polyether or alkylene -polyester either 
alone or in any mixture as vehicle, whereby the HLB of 
the component (b) used being at least 10. 

2. Pharmaceutical preparation according to claim 1, 
further containing (c) an alkylene -polyole, alkylene-gly- 
cole, a polyalkylene-glycole, an alkyldiether or partial 
ether of a lower monooxyalkandiole or polyoxyalkandiole 
and/or a vegetable oil or its hydrated or hydrolysed product 
either alone or in any mixtures . 

3. Preparation according to claim 1 or 2, in which the 
respective components (a) , (b) and/or (c) are available in 
the following weight ratios; 1:1-50:0.5-20, preferably 1:5- 
10:1-10, in particular 1:5:1. 

4. Preparation according to one of claims 1 to 3, in 
which the component (b) is chosen from among saturated poly- 
glycolised glycerides. 

5. Pharmaceutical preparation according to the previous 
claim 4, in which the component <b) is chosen from among the 
Gelucires Gelucir* 35/10, 44/14, 42/12, 50/13, 53/10 and any 
mixtures thereof . 

6. Pharmaceutical preparation according to claim 2, in 
which the additional component (c) is chosen from among gly- 
cerine, propylene glycole, PEG with MG up to approx. 600, 
transcutol and castor oil. 

7. Pharmaceutical preparation according to one of the 
previous claims in the form of hard-gelatin capsules or in 
the form of a tablet. 

8. Pharmaceutical preparation according to one of the 
previous claims, characterized in that the active ingredient 
concentration is 20 to 200 mg, preferably 50 to 100 mg per 
dose unit . 
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